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We claim: 



A cyclohexenonequinolinoyl derivative of the formula I 



10 




15 



where : 



20 



25 



30 



35 



R 2 , R3 



R4 



40 



45 



is hydrogen, nitro, halogen, cyano, Ci— C 6 — alkyl, 
Ci— C6— haloalkyi , Ci-C6-alkoxyiminomethyl , 
Ci— Ce— alkoxy , /C1-C6— haloalkoxy , Ci— Ce— alkylthio, 
Ci— C6— haloalkylthio, Ci— Ce— alkylsulf inyl, 
Ci— C 6 — haloalkylsulf inyl, Ci— Cg— alkylsulf onyl, 
Cx— C 6 — haloalkylsulf onyl , aminosulf onyl , 
N— ( Ci— C g— alkyl ) aminosulf onyl , 
N , N— di— ( Ci— Ce— alkyl ) aminosulf onyl , 
N— ( Ci— C 6 — alkylsulf onyl ) amino , 
N— (Ci— C 6 — halLoalkylsulf onyl) amino, 
N— (Ci-C 6 -aVkyl )— N-(C!-C 6 — alkylsulf onyl ) amino, 
N— (Ci-Ce-alkyl)— N-(Ci-C 6 — haloalkylsulf onyl) amino, 
phenoxy ,^jj^^eroc^]^l^x^ phenylthio or 
^^t^ocyciyltliio, where the four last-mentioned 
r^icaTls^Anay be partially or fully halogenated 
and/or may carry one to three of the following 

substituents : 

nitro, dyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl) 



Ci-C 4 -a3/koxy or Ci-C 4 -haloalkoxy; 



are hyqrogen, Ci-C 6 -alkyl, Ci-C 6 -haloalkyl or 
halogei 

is a compound Ila or lib 



O 0 



O R 



< r6 )i4- if 



lib 
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is* halogen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , POR 8 R 9 , 
OPR 8 R 9 , OPOR 8 R 9 , OPSR 8 R 9 , NR 10 R 11 , ONRHR 12 , N-linked 
het\erocyclyl or O- (N-linked heterocyclyl ) , where 

heterocyclyl radical of the two last-mentioned 
subfetituents may be partially or fully halogenated 
andAor may carry one to three of the following 
radicals : 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, 
C 1 -c 4 Valkoxy or Ci-C4-haloalkoxy ; 



R* 



15 



20 



is nitro, halogen, cyano, Ci— C 6 — alkyl, 
Ci— C 6 — haloalkyl , di- ( Ci-C 6 -alkoxy )methyl , 
di- ( Cil-Ce-alky lthio )methyl , 

( Ci-C 6 4alkoxy ) ( Ci-C 6 -alkylthio ) methyl , hydroxy 1 , 
C i-Ce— alLkoxy , C i— C 6 — haloalkoxy , 
C i -C6 -alkoxycarbony loxy , C i—Cg— alky lthio , 
Ci— Ce— hiloalky lthio, Ci— C6— alkylsulf inyl, 
Ci— C 6 — haloalkylsulf inyl , Ci—C 6 — alkylsulf onyl , 
Ci-C 6 — haUoalkylsulf onyl , Ci— C 6 — alkylcarbonyl , 
Ci-C 6 — haloalkylcarbonyl, Ci— C 6 — alkoxycarbony 1 or 
Ci— C6— haloalkoxycarbonyl ; 



25 



or 



two radicals R 6 , which are linked to the same carbon, 
together form an -O- (CH 2 ) m -0-, -0-(CH 2 ) m -S-, 
-S-(CH 2 ) m -S-, -0-(CH 2 ) n - or -S-(CH 2 ) n chain which 
30 may be substituted by one to three radicals from 

the following group: 

halogen, c^ano, C!-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



35 



or 



two radicals R 6 , which Are linked to the same carbon, 
together form a -(CH 2 ) p chain which may be 
interrupted by oxygen or sulfur and/or may be 
40 substituted by one to four radicals from the 

following grout 
halogen, cyano A Ci-C 4 -alkyl, Ci-C 4 -haloalkyl or 
Ci-C 4 -alkoxycarbonyl ; 



45 



or 
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two radicals R 6 , which /are linked to the same carbon, 

together form a methylidene group which may be 



substituted 
following 



by one 
group : 



halogen, hylroxyl, formyl, cyano, Ci-C 6 — alkyl, 



Ci— Ce— haloa 



;.kyl, Ci-C 6 — alkoxy, Ci— C 6 — haloalkoxy , 



C !-C 6 — alky H :hio , d-C 6 -haloalkylthio , 



Ci— C 6 — alkyl 
Ci— C 6 — alkyl 



sulf inyl, Ci— C 6 — haloalkylsulf inyl, 
imlfonyl or Ci— C 6 — haloalkylsulf onyl; 



10 



or 



two radicals R 6 f whic 
together 



15 



or 



two radicals R 6 , which 



20 



or two radicals from the 



are linked to the same carbon, 
with this carbon form a carbonyl group; 



are linked to different carbons, 



together form a -(CH 2 ) n chain which may be 



substituted 
following 



by one to three radicals from the 
group : 

halogen, (|i-C 6 -alkyl, Ci-C 6 -alkoxy , hydroxyl or 
C i -C 6 - a Ike xy c ar bony 1 ; 



25 



R7 



30 



35 



40 



45 



is Ci-C 6 -dlkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -haloalkenyl, 
C 3 -c 6 -alkynyl, C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 
C x -c 2 q— alfcylcarbonyl, C 2 -C6— alkenylcarbonyl, 
C 2 -C 6 -alkynylcarbonyl , C 3 — C 6 -cycloalkylcarbonyl , 
Ci-C 6 — alkoxycarbonyl , C 3 -C 6 — alkenyloxycarbonyl , 
C3— C6— alkynyloxycarbonyl , 
( Ci-C 2 o-a].kylthio ) carbonyl , 
C 1— C e— a 1 ky 1 aminoc ar bony 1 , 
C 3 — C6— alkenylaminocarbonyl , 
C 3 — C6— alkynylaminocarbonyl , 
N , N-di— ( C 1— C 6 — alky 1 ) aminocarbony 1 , 
N— ( C 3 -C 6 —alkenyl )—N—(Ci-C 6 — alkyl ) aminocarbonyl , 
N-( C 3 -C 6 -alkynyl ) -N-( Ci-C 6 -alkyl ) aminocarbonyl , 
N— (Ci— C 6 — alkoxy)— 

N-( d-Ce-ctlkyl ) aminocarbonyl , N-(C 3 -C 6 -alkenyl ) - 

N—(Ci-C 6 —^Llkoxy) aminocarbonyl, N— (C 3 -C 6 — alkynyl) - 

N— ( Ci— C 6 — cLlkoxy ) aminocarbonyl , di— ( Ci— C 6 — alkyl ) - 

aminothiocarbonyl, C!-C 6 — alkylcarbonyl-Ci-C 6 — alkyl, 

d-Ce— alkoxyimino— Ci-C 6 — alkyl, 

N— (Ci-C 6 — c lkylamino ) imino— Ci-C 6 — alkyl or 

N , N— di—(C —Cg— alkyl amino ) imino— Ci— C 6 — alkyl , where 

the abovenentioned alkyl, cycloalkyl and alkoxy 

radicals nay be partially or fully halogenated 
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and/or may carry one to three of the following 
groups : 

cyano, C1-C4— alkoxy , C1-C4— alkylthio, di— (C1-C4— 

alkyl ) amino , C r -C 4 — alky Icarbony 1 , 

C 1— C 4— a 1 koxyc ar 1 >ony 1 , 

Ci— C4— alkoxy— C1--C4— alkoxycarbonyl, 

di— ( C1—C4— alkyl ) amino-Ci— C 4 — alkoxycarbonyl , 

hydr oxy c ar bony 1 , C 1— C 4 — a 1 ky 1 ami noc ar bony 1 , 

di— ( C1—C4— alkyl ) aminocarbonyl , aminocarbonyl , 

C!-C 4 — alky Icarbony loxy or C 3 —C 6 — cycloalkyl ; 



15 



20 



25 



30 



35 



40 



45 



phenyl , heterocyclyl , pheny 1— C i—Ce— alkyl , 
heterocyclyl— (fi— C 6 — alkyl , 
phenylcarbonyl— Ci—C 6 — alkyl , 

heterocyclylckrbonyl—Ci-C 6 — alkyl * phenylcarbonyl , 
heterocyclylckrbonyl , phenoxycarbonyl , 
heterocyclylqxycarbonyl, phenoxythiocarbonyl, 
heterocyclyloxythiocarbonyl , 
phenoxy-Ci-cJ-alkylcarbonyl, 
heterocyclylJ)xy-Ci-C 6 -alkylcarbonyl f 
phenylaminockrbonyl , 

N— ( d-Ce— alktl )— N— ( phenyl ) aminocarbonyl , 
heterocyclyliaminocarbonyl , 

N— (Ci—Ce— alkyl )—N—( heterocyclyl ) aminocarbonyl , 
phenyl— C 2 — cJLalkenylcarbonyl or 
heterocyclyl— C 2 — C 6 — alkenylcarbonyl, where the 
phenyl and the heterocyclyl radical of the 20 
last-mentiohed substituents may be partially or 
fully halogtenated and/or may carry one to three of 
the following radicals: 

nitro, cyaro, C1-C4— alkyl, C 1 -C 4 -halogenalkyl / 
d— c 4 — alkoxy or Ci— C 4 — haloalkoxy ; 

R 8 , R 9 are Ci-Ce-alkyl, C 3 -C 6 -alkenyl f C 3 -<: 6 -haloalkenyl f 

C 3 -C 6 -alkyriyl f C 3 -C 6 -haloalkynyl, C 3 -C 6 -cycloalkyl, 
hydroxyl, Ci— C 6 — alkoxy, amino, Ci-C 6 — alkylamino, 
Ci— C6— haloclkylamino, di-(Ci— Ce— 

alkyl) amino or di-(Ci-C 6 — haloalkyl) amino, where the 
abovementianed alkyl, cycloalkyl and alkoxy 
radicals may be partially or fully halogenated 
and/or may carry one to three of the following 
groups : 

cyano, Cr-^-alkoxy , ^-€4— alkylthio, di-(Ci-C 4 - 

alkyl ) amin d , C!-C 4 — alky Icarbony 1 , 

Ci— C 4 — alkoxycarbonyl , 

C1-C4— alko3:y-Ci-C 4 -alkoxycarbonyl , 

d i— ( C 1— C 4— i l 1 ky 1 ) ami no-C 1— C 4— a 1 koxyc ar bony 1 , 
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hydroxycarbonyl , C1—C4— alkylamxnocarbonyl , 
di— ( Ci— C4— alky 1 ) aminocarbony 1 , aminocarbonyl , 
Ci— C4— alkylcarbonyloxy or C3— Cg— cycloalkyl; 



heterocyclyl. 



phenyl, 
heterocyc 
where the phe 
the last-ment 
or fully 
of the follow 
nitro, cyano 
C 1— C 4— a 1 koxy 



phenyl— C 1— Cg— alkyl , 

, phenoxy, heterocyclyloxy , 
and the heterocyclyl radical of 
oned substituents may be partially 

and/or may carry one to three 
ng radicals: 

C1—C4— alkyl , Ci— C4— haloalkyl , 
Ci— C4— haloalkoxy ; 



lyl-C L ^C 6 -alkyl 
npl 



haloc enated 



is C^-Ce-alk^l, C3-C6-alkenyl, C 3 -C 6 -haloalkenyl, 

C3-C6-alkyny]l , C3-Ce-haloalkynyl, C 3 -Ce -cycloalkyl , 

hydroxyl , Ci/-Ce-alkoxy , C3-C6-alkenyloxy, 

c 3- c 6- a l^yny£Loxy , amino , Ci-Cg-alky lamino , 

di-(Ci-C6-alikyl ) amino or Ci-Cg-alkylcarbonylamino, 

where the abovementioned alkyl, cycloalkyl and 

alkoxy radiicals may be partially or fully 

halogenatedl and/or may carry one to three radicals 

from the following group: 

cyano, C 1-C4 -alkoxy , Ci-C4-alkylthio, 

di- ( Ci-C 4 -klkyl ) amino, Ci-C 4 -alkylcarbonyl , 

C 1 -C4 -alkcrxycarbony 1 , 

Ci-C 4 -alkoxy-Ci-C4-alkoxycarbonyl, 

di- ( C1-C4 ialkyl ) amino-Ci-C 4 -alkoxycarbonyl , 

hydroxycarbonyl, Ci-C4-alkylaminocarbonyl, 

di- ( Ci-C 4 j-alkyl ) aminocarbonyl , aminocarbonyl , 

Ci-C4-alwylcarbonyloxy or C3-C6-cycloalkyl; 



phenyl, heterocyclyl, phenyl-Ci-C6-alkyl or 
heterocMclyl-Ci-Ce-alkyl, where the phenyl or 
heterocyclyl radical of the four last-mentioned 
substituents may be partially or fully halogenated 
and/or may carry one to three of the following 
radical 3 : 

nitro, cyano, Ci-C4-alkyl, Ci-C 4 -haloalkyl, 
Ci-C4-a Lkoxy or Ci-C 4 -haloalkoxy ; 



are Ci- 



C 6 -alkyl, C 3 -C 6 -alkenyl, C 3 -C 6 -alkynyl or 



Ci-C 6 -alkylcarbonyl ; 



is 0 to 6; 



is 2 to 4; 
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n 



is 1 to 5: 



is 2 to 



and their agriculturally useful salts. 

A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claim 11, where 



10 



15 



20 



R 1 is halogen, /Ci-C 6 -alkyl, Ci-C 6 -haloalkyl , Ci-C 6 -alkoxy , 

Ci-Ce-alkylthio, heterocyclyloxy or phenylthio f where the 
two last-mentioned radicals may be partially or fully 
halogenated and/or may carry one to three of the 
substituents mentioned below: 

nitro, cWano, C 1 -C 4 -alkyl / Ci-C 4 -haloalkyl , Ci-C 4 -alkoxy 
or Ci-C 4 -Aialoalkoxy ; 

R 5 is haloflen, OR 7 , SR 7 , SOR 8 , S0 2 R 8 , OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 , 
OPSR 8 R 9 / NR 10 R 11 or N-bonded heterocyclyl which may be 
partially or fully halogenated and/or may carry one to 
three of the following radicals: 

nitro,/ cyano, Ci-C 4 -alkyl, Ci-C 4 -haloalkyl, C 1 -C 4 -alkoxy 
or Ci-/C 4 -haloalkoxy . 



25 3. A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claim l\>r 2, where 

R 5 is halogen, OR 7 , > klR 10 R 11 or N-bonded heterocyclyl which 
may be partially o\ fully halogenated and/or may carry 
30 one to three of the following radicals : 

nitro, cyano, Ci-C 4 -a\kyl, Ci-C 4 -haloalkyl, Ci-C 4 -alkoxy 
or Ci-C 4 -haloalkoxy . 



/35 



A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claims 1 to 3, whej 



R 7 is Ci-C6-alkyl, Ci-C 2 o-alkylcJarbonyl, 

Ci-C 6 -alkoxycarbonyl , ( Ci-C 2 o-Vlkylthio ) carbonyl , 
N , N-di- ( Ci-Ce-alkyl ) aminocarboWl , phenyl , phenylcarbonyl 
40 or phenoxy-Ci-C 6 -alkylcarbonyl,\where the phenyl radical 

of the three last-mentioned subsVituents may be partially 
or fully halogenated and/or may cafry one to three of the 
following radicals: 

nitro, cyano, Ci-C 4 -alkyl, Ci-C 4 -hal<^lkyl, Ci-C 4 -alkoxy 
45 or Ci-C 4 -haloalkoxy ; 



97 

R 10 is ^!-C 6 -alkyl or Ci-C 6 -alkoxy ; 



R 11 is CiACe-alkyl, 

A cyclohexenonequinolinoyl derivative of the formula I as 
claimed in claims 1 to 4, where 

R 6 is\nitro, halogen, cyano, Ci-C 6 — alkyl, 

Ci— G 6 — haloalkyl , di- ( Ci-C 6 -alkoxy )methyl , 
di- (C x -C 6 -alkylthio )methyl , 
(Ci-Cfe-alkoxy ) (Ci-C 6 -alkylthio) - 

methyl, hydroxyl, Ci— C 6 — alkoxy , Ci— C 6 — haloalkoxy , 
Ci-C 6 -Alkoxycarbonyloxy, Ci-C 6 — alkylthio, 
Ci— C 6 — hkloalkylthio , Ci— Ce— alkylsulf inyl , 
Ci— C 6 — haaoalkylsulf inyl, C1-C6— alkylsulf onyl, 
Ci— C 6 — haloalkylsulfonyl, Ci— C 6 — alky lcar bony 1, 
Ci-C 6 — halbalkylcarbonyl, Ci-C 6 — alkoxycarbonyl or 
Ci— C 6 — haloa lkoxycarbonyl ; 

or \ 

two radicals R 6 f which are linked to the same carbon, 
together form\an -0-(CH 2 ) m -0-, -0-(CH 2 ) m -S-, 
-S-(CH 2 ) m -S-, \o-(CH 2 ) n - or -S-(CH 2 ) n chain which 
may be substituted by one to three radicals from 
the following gr\pup: 

halogen, cyano, qi-d-alkyi, Ci-C 4 -haloalkyl or 
Ci-C4-alkoxycarbonyl ; 

or \ 

two radicals R 6 , which are linked to the same carbon, 
together form a -(CH 2 \p chain which may be 
interrupted by oxygen or sulfur and/or may be 
substituted by one to rbur radicals from the 
following group: \ 

halogen, cyano, Ci-C 4 -alkVl, Ci-C 4 -haloalkyl or 
C 1 -C 4 -alkoxycarbony 1 ; \ 

or \ 

two radicals R 6 , which are linked to theNsame carbon, 

together with this carbon formNa carbonyl group. 

A process for preparing compounds of the formula I as claimed 
in claims 1 to 5 where R 5 = halogen, which cdmprises reacting 
a cyclohexanedione derivative of the formula oil I, 
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<R 6 >!- 



III 



10 



15 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in 
claims 1 to 5, witih a halogenating agent. 

A process for preparing compounds of the formula I as claimed 
in claims 1 to 5 wheise R 5 = OR 7 , OS0 2 R 8 , OPR 8 R 9 , OPOR 8 R 9 or 
OPSR 8 R 9 , which comprises reacting a cyclohexanedione 
derivative of the form\la III, 

.3 



20 



(R 6 )!- 



III 



25 



where the variables R 1 to R 3 , R 1 ^ 
claims 1 to 5, with a compound 
IV6 or IVe, 



and 1 are each as defined in 
the formula IVa, IV0, IVy, 



30 



I^-R 7 

(iva) 



iZ-SO^ 8 
(IVp) 



I^-PR 8 !* 9 



(ivy) 



L 1 \POR 8 R 9 



L 1 -PSR 8 R 9 
(IVE) 



where the variables R 7 to R 9 are each as defined in claims 1 
to 5 and L 1 is a nucleophilically replaceable leaving group. 



35 



40 



A process for preparing compounds of the Nformula I as claimed 
in claims 1 to 5 where R 5 = OR 7 , SR 7 , POR 8 ft 9 , NR 10 R 13 - , ONR^R 12 , 
N-linked heterocyclyl or 0-(N-linked heterOcyclyl) , which 
comprises reacting a compound of the formula^ la (s I where R 5 
= halogen, OS0 2 R 8 ), 



45 
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5 (R 6 ) r 
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I where R 5 = halogen or OS0 2 R° 




20 



25 9 



where the variables R 1 to R 3 , R 6 and 1 are each as defined in 
claims 1 to 5\ with a compound of the formula Va, Vp, Vy, v6 f 
Ve, Vti or Vft, 



HOR 7 
(va) 



HSR* 
(VP) 



HPOR 8 R 9 



(VY) 



HNR 10 R 11 



(V6) 



H0NR 11 R 12 



(V8) 



H(N-linked 
heterocycly^) 

(Vti) 



H(ON-linked 
heterocyclyl ) 

(Vd> 



where the variables RA to R 12 are each as defined in claims 1 
to 5, if appropriate in the presence of a base. 

A process for preparing compounds of the formula I as claimed 
in claims 1, 2 or 5, whe^e R 5 = SOR 8 , S0 2 R 8 , which comprises 
reacting a compound of the formula if (a I where R 5 = SR 8 ) , 



30 



35 



( R ) i 




and/oi 




where the variables R 1 to R 8 and 1 a&e each as defined in 
40 claims 1, 2 or 5 f with an oxidizing ataent. 

10. A composition, comprising a herbicidallV effective amount of 
at least one cyclohexenonequinolinoyl derivative of the 
formula I or an agriculturally useful sart of I as claimed in 
45 claims 1 to. 5 and auxiliaries which are customarily used for 

formulating crop protection agents. 
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11. A process for preparing compositions as claimed in claim 10, 
which comprises niixing a herbicidally effective amount of at 
least one cyclohexenonequinolinoyl derivative of the formula 
I or an agriculturally useful salt of I as claimed in claims 
1 to 5 and auxiliaries which are customarily used for 
formulating crop protection agents. 

12. A method for controlling undesirable vegetation, which 
comprises allowing a herbicidally effective amount of at 

10 least one cyclohexenonequitoolinoyl derivative of the formula 

I or an agriculturally usefVl salt of I as claimed in claims 
1 to 5 to act on plants, their habitat and/or on seeds. 

13. The use of cyclohexenonequinolinoyl derivatives of the 

15 formula I or their agriculturally^ useful salts as claimed in 

claims 1 to 5 as herbicides. 
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30 



35 



40 



